CM 
< 

CO 

CM 
CO 

o> 
o 



(19) 




(12) 



(43) Date of publication: 

02.05.2001 Bulletin 2001/18 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 1 096 243 A2 

EUROPEAN PATENT APPLICATION 

(51) int. ci. 7 : G01L9/06, G01L 19/06 



(21) Application number: 00122976.4 

(22) Date of filing: 23.10.2000 



(84) 


Designated Contracting States: 


• Miller, Holly Jean 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Scottsdale, Arizona 85251 (US) 




MCNLPT SE 


• Monk, David J. 




Designated Extension States: 


Mesa, Arizona 85213 (US) 




ALLTLV MKRO SI 


(74) Representative: 


(30) 


Priority: 28.10.1999 US 429099 


Gibson, Sarah Jane 
Motorola 


(71) 


Applicant: MOTOROLA, INC. 


European Intellectual Property Operations 




Schaumburg, IL 60196 (US) 


Midpoint 
Alencon Link 


(72) 


Inventors: 


Basingstoke, Hampshire RG21 7PL (GB) 


• 


Petrovic, Slobodan 
Scottsdale, Arizona 85250 (US) 





(54) Physical sensor, in particular semiconductive pressure sensor 



(57) A physical sensor component includes a hous- 
ing (110) having a cavity (112), a pressure sensor 
device (120) mounted in the cavity of the housing, and a 
chemically selective and physically selective filter (153) 
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overlying the cavity of the housing and separated from 
the pressure sensor device. 
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Description 

Field of the Invention 

[0001] This invention relates, in genera), to elec- 
tronics and, more particularly, to physical sensor com- 
ponents. 

Background of the Invention 

[0002] Physical sensor components such as silicon 
pressure sensors can be used in automotive, industrial, 
consumer white goods, and various other applications. 
To provide compatibility with different chemical environ- 
ments, encapsulants have been used to protect the sili- 
con pressure sensor. However, none of these 
encapsulants are entirely impermeable to corrosive 
solutions. Furthermore, the encapsulants do not com- 
pletely satisfy the customers' stringent reliability 
requirements, and the encapsulants also do not enable 
the silicon pressure sensors to remain fully operative 
during their expected lifetimes. A common failure mech- 
anism for a silicon pressure sensor having a prior art 
encapsulant involves diffusion of the corrosive media 
followed by the delamination of the encapsulant from 
the silicon pressure sensor. This delamination exposes 
portions of the sensor that subsequently corrode from 
the direct exposure to the chemical environments. In 
addition to this common failure mechanism, most of the 
encapsulants produce adverse mechanical effects on 
the performance pf the silicon pressure sensor, and 
these adverse mechanical effects severely limit the use 
of the sensor. 

[0003] Accordingly, a need exists for an improved 
physical sensor component that provides effective cor- 
rosion protection while not introducing adverse 
mechanical effects on the performance of the compo- 
nent. 

Brief Description of the Drawings 
[0004] 

FIG. 1 illustrates a cross-sectional view of a physi- 
cal sensor component in accordance with a first 
embodiment of the present invention; and 
FIG. 2 illustrates a cross-sectional view of a physi- 
cal sensor component in accordance with a second 
embodiment of the present invention. 

[0005] The present invention will be better under- 
stood from a reading of the following detailed descrip- 
tion, taken in conjunction with the accompanying 
drawing figures. For simplicity and clarity of illustration, 
elements in the figures are not necessarily drawn to 
scale, and the same reference numerals in different fig- 
ures denote the same elements. Additionally, descrip- 
tions and details of well-known features and processing 



techniques are omitted to avoid unnecessarily obscur- 
ing the present invention. 

Detailed Description of the Drawings 

5 

[0006] FIG. 1 illustrates a cross-sectional view of a 
physical sensor component 100 in accordance with a 
first embodiment of the present invention. Component 
1 00 includes a support structure or housing 1 1 0. Hous- 

10 ing 110 includes a portion ill that defines a recess or 
cavity 112 within housing 110. Housing 110 should be 
comprised of a material that is resistant to or that is inert 
in the environment in which component 100 is to be 
used. In this embodiment, portion 111 is comprised of 

15 an electrically insulating material such as, for example, 
a plastic. Housing 1 1 0 also includes electrical leads 113 
that extend from within cavity 112 through the walls of 
portion 111. 

[0007] Component 100 also includes a physical 
20 sensor device 120. Device 120 is preferably an electro- 
mechanical device or a transducer such as, for exam- 
ple, a pressure sensor. Device 120 includes a physical 
sensing portion 121. In this embodiment, portion 121 
represents a flexible diaphragm in the pressure sensor. 
25 Device 120 is located in cavity 112 and is mounted to 
portion 111 of housing 110. As an example, an adhe- 
sive 130 can be used to physically couple device 120 to 
portion 111. The term "couple" as used herein is 
defined as directly or indirectly connected in a mechan- 
30 ical, magnetic, electrostatic, or other manner. Device 
120 is electrically coupled to leads 1 13. As an example, 
wire bonds 140 can' be used to provide the electrical 
coupling. 

[0008] Component 100 also includes a lid 150 that 

35 covers cavity 112 and housing 110. Lid 150 protects 
device 120 from the environment outside of housing 1 1 0 
while permitting pressure from the environment to pass 
through lid 150 and into cavity 112. This pressure within 
recess 1 12 is subsequently detected by device 120. 

40 [0009] In this embodiment, lid 150 is permanently 
or fixedly coupled to housing 110. However, in an alter- 
native embodiment, lid 150 can be replaced by another 
lid if lid 150 becomes damaged during the use of com- 
ponent 100. Lid 150 is fastened or secured to housing 

45 110 by a mechanism 160, which can be, for example, 
chemical, mechanical, magnetic, ultrasonic, heat stake 
or any combination thereof. In a preferred embodiment, 
mechanism 160 provides a hermetic seal around the 
perimeter of housing 110. In this embodiment, mecha- 

50 nism 1 60 can be comprised of an adhesive such as, for 
example, an epoxy. 

[0010] Lid 150 includes a port 151 having a hole 
152 overlying cavity 1 12. A filter 153 is placed adjacent 
to hole 152 to form a lid assembly. The lid assembly is 
55 placed over cavity 1 12 to seal cavity 1 12. Filter 153 is 
preferably fixedly coupled to the underside of port 151, 
which faces towards device 120 and cavity 112. As an 
example, filter 153 can be ultrasonically bonded to port 
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151. Lid 150, filter 153, and mechanism 160 should be 
comprised of materials that are resistant to or that are' 
inert in the environment in which component 100 is to 
be used. 

[001 1] Filter 1 53 is preferably a chemically selective 5 
and physically selective filter. In this embodiment, filter 
153 is porous to permit pressure in the environment out- 
side of cavity 112 to move through filter 153 and into 
cavity 112, and vice versa. Also in this embodiment, fil- 
ter 153 is comprised of a polymer resin comprised of flu- w 
orine, such as poly-tetra-fluoro-ethylene. Furthermore, 
filter 153 is preferably chemically treated to be both 
hydrophobic and oleophobic. With these characteris- 
tics, filter 1 53 is capable of preventing water and oil from 
entering cavity 112. As an example, filter 153 can be 15 
commercially purchased from Donaldson Europe N.V. 
in Leuven, Belgium. 

[0012] Components in the prior art typically encap- 
sulate a pressure sensitive device with a prior art gel 
that transmits pressure to provide the protection 20 
afforded by filter 153. However, the prior art pressure 
sensitive encapsulation introduces an offset in the elec- 
trical output of the pressure sensitive device. Further- 
more, the sensor span or sensitivity arid temperature 
coefficients can be altered with the prior art gels. This 25 
effect on device output is highly undesirable, especially 
because it can be difficult to compensate. Component 
100 solves the problem of the prior art by separating or 
spacing apart filter 153 and the pressure sensitive por- 
tion 121 of device 120 such that filter 153 does not 30 
directly contact physical sensing portion 121 of device 
120. Furthermore, in the preferred embodiment, lid 150 
provides superior protection from the environment for 
device 120 compared to the prior art gels, and lid 150 is 
also more versatile than prior art gels because lid 1 50 is 35 
replaceable while the prior art gels are not replaceable. 
[0013] FIG. 2 illustrates a cross-sectional view of a 
physical sensor component 200, which is similar to 
component 100 of FIG. 1 in accordance with a second 
embodiment of the present invention. Component 200 40 
in FIG. 2 includes^ among other features, a passivation 
layer 21 0 in cavity 1 12. Layer 21 0 is located between fil- 
ter 153 and device 120. Layer 210 covers and provides 
additional protection for the metallic portions of compo- 
nent 200 against corrosion resulting from the environ- 45 
ment outside of cavity 1 1 2 that inadvertently pass 
through filter 153 and into the cavity 112. 
[0014] Layer 210 may overlie portion 121 of device 
1 20, but layer 2 1 0 can be thinner than the encapsulants 
used in the prior art because of the additional protection so 
provided by lid 150. In this manner, the prior art problem 
of the variable offset in the output of the pressure sensi- 
tive device is alleviated. In this embodiment, layer 210 
should be a flexible material in order to permit device 
120 to sense the pressure through layer 210. As an 55 
example, layer 210 can be comprised of a dimethyl sili- 
cone, fluorosilicone, or fluorocarbon gel or a parylene 
film. 



[0015] Therefore, an improved physical sensor 
component is provided to overcome the disadvantages 
of the prior art. The component described herein is pro- 
tected against' corrosion by a technique that does not 
introduce adverse mechanical effects on the perform- 
ance of the pressure sensing device. Accordingly, the 
component described herein has fewer limitations as to 
its use. 

[0016] The disclosure of the present invention 
described herein is enabled and can be realized and 
practiced without undue experimentation. Although the 
best mode of carrying out the present invention contem- 
plated by the inventors is disclosed hereinabove, prac- 
tice of the present invention is not limited thereto. 
Furthermore, while the present invention has been par- 
ticularly shown and described mainly with reference to 
specific embodiments, it will be understood by those 
skilled in the art that various changes in form and detail 
may be made to the embodiments herein without 
departing from the spirit or scope of the present inven- 
tion. For instance, the numerous details set forth herein 
such as, for example, the material compositions are pro- 
vided to .facilitate the understanding of the present 
invention and are not provided to limit the scope of the 
present invention. Furthermore, the chemically selec- 
tive and physically selective filter can be modified to fil- 
ter out other chemicals in addition to water and oil. 
These other chemicals can include, but are hot limited 
to, acidic or alkaline aqueous solutions, organic sol- 
vents, or vapors or mixtures thereof. Moreover, a chem- 
ically selective and physically selective filter can be 
directly attached to the housing without the use of a 
port. 

[0017] Accordingly, the disclosure of the present 
invention is not intended to be limiting. Instead, the dis- 
closure of the present invention is intended to be illus- , 
trative of the scope of the present invention. It is 
intended that the scope of the present invention shall be 
limited only to the extent required by the appended 
claims and the rules and principles of applicable law. 
The appended claims are not to be interpreted as 
including means-plus-function limitations, unless such a 
limitation is expressly recited in a given claim using the 
phrase "means for". 

Claims 

1. A physical sensor component (100) characterised 
by: 

a housing (110) having a cavity (112); 

a pressure sensor device (120) mounted in the 

cavity of the housing; and 

a chemically selective and physically selective 

filter (153) overlying the cavity of the housing 

and separated from the pressure sensor 

device. 
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2. The physical sensor component of claim 1 further 
characterised by a flexible material (21 0) in the cav- 
ity between the pressure sensor device and the 
chemically selective and physically selective filter. 

5 

3. The physical sensor component of claim 1 wherein 
the chemically selective and physically selective fil- 
ter (1 53) is comprised of a polymer resin character- 
ised by fluorine. 

10 

4. The physical sensor component of claim 1 wherein 
the chemically selective and physically selective fil- 
ter is hydrophobic. 

5. The physical sensor component of claim 1 wherein /s 
the chemically selective and physically selective fil- 
ter is pleophobic. 

6. A physical sensor component (100) characterised 

by. 20 

a support structure (1 10); 

a physical sensor device (120) mounted to the 

support structure; and 

a chemically selective and physically selective. 25 
filter over (153) the support structure, com- 
prised of a polymer resin characterised by fluo- 
rine, and separated from the physical sensor 
device. 

30 

7. The physical sensor component of claim 6 further 
characterised by a passivation layer (21 0) between 
the physical sensor device and the chemically 
selective and physically selective filter. 

35 

8. The physical sensor component of claim 6 wherein 
the chemically selective and physically selective fil- 
ter (153) is hydrophobic and oleophobic. 

9. A physical sensor component characterised by; 40 

a plastic housing (110) having a recess; 
a pressure sensor device (120) located in the 
recess and mounted to the plastic housing; and 
a porous, poly-tetra-fluoro-ethylene filter (153) 45 
overlying the recess to protect the pressure 
sensor device from an environment outside of 
the plastic housing while permitting pressure 
from the environment to pass through the 
porous, poly-tetra-fluoro-ethylene filter, into the so 
recess of the plastic housing, and to the pres- 
sure sensor device. 

10. The physical sensor component of claim 9 further 
characterised by a passivation layer (210) located 55 
in the recess between the pressure sensor device 
and the porous, poly-tetra-fluoro-ethyiene filter. 
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